Effects of antiepileptic drugs on afterdischarge generation in rat hippocampal slices.
We have recently reported that ictal-like afterdischarges (ADs) analogous to those in in vivo kindling models are induced by high-frequency stimulation (100 Hz, 1s) to the stratum radiatum of the CA1 region of rat hippocampal slices. To test whether this model can also serve as an in vitro seizure model for temporal lobe epilepsy, we examined the effects of antiepileptic drugs on this model and compared them with their effects on seizures in patients with temporal lobe epilepsy. ADs were progressively enhanced following repetitive high-frequency stimulations to slices treated with 4-aminopyridine, a proconvulsive A-type potassium channel blocker. Bath application of phenytoin (1-100 microM) and carbamazepine (1-100 microM) suppressed AD generation in a concentration-dependent manner. At a clinically relevant concentration of 10 microM, phenytoin reduced the number of spikes in an AD to 50.6% and carbamazepine to 39.7% of the control values. On the other hand, ethosuximide had no effect on AD generation at a concentration of 1 mM, which is clinically effective against absence seizures, but enhanced it at a toxic concentration of 10 mM. These findings indicate that the pharmacological profiles of antiepileptic drugs applied to our model correspond to those applied to seizures in patients with temporal lobe epilepsy. We therefore conclude that this model can be a useful in vitro model for the ictal manifestation of temporal lobe epilepsy.